The ordering of endohedral clusterfullerenes Sc 3 N@C 80 and YSc 2 N@C 80 co-crystallized with Ni II (OEP) and isolated complexes with Ni(OEP) have been investigated theoretically. Having used multiple orientations of inner clusters inside the cages with Fibonacci sampling, we have described the effect of intermolecular interactions on the orientation of the endohedral cluster.
Geometries
Original structure CRS :
Original structure COS:
All optimized geometries with the energy data: Widely used way to generate an evenly spaced mesh on a sphere is to map Fibonacci lattice nodes to the sphere. The Fibonacci sequence a concept well studied in the number theory, its famous 2D representation gives rise to a spiral in the XY-plane with the i-th node given as (i/N, i/φ), where N is the node number and φ is the golden ratio. Algebraically, from this 2D plane polar angles(θ and ϕ) can be recovered, so as the spherical coordinates on a unit sphere. Figure S1 : Optimized conformers of Sc 3 N@C 80 , each structure is shown in two projections.
VASP theoretical settings
The lowest-energy conformer has C 3 symmetry (C 3 axis is perpendicular to the cluster plane).
The second structure with the relative energy of 2.3 kJ/mole is close to but somewhat deviates from C s symmetry.
4 Figure S2 : Optimized conformers of YSc 2 N@C 80 , each structure is shown in two projections.
The lowest energy structure resembles C 3 conformer of Sc 3 N@C 80 , in which one Sc atom is replaced with Y. The conformer with the relative energy of 3.8 kJ/mol is similar to "C s "conformer of Sc 3 N@C 80 , in which the Sc atom close to the symmetry plane is replaced by Y.
C s symmetry in this case is almost rigorous. The conformer with the relative energy of 2.6 kJ/mol is also similar to the C 3 structure but with somewhat rotated cluster, which results in quasi-C 2 symmetry (the axis is also shown in the figure) 
